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Abstract

Materials & Methods

• ~50 healthy subjects and ~40 PD subjects
• GRAIL • Reflective Markers & Xsens Sensors
• Freezing of gait when attempting to initiate gait is a symptom of
• The Mocap and Xsens data was collected and processed in order to understand the results

Parkinson’s that can affect a patient’s activities of daily living.
• A full gait cycle consists of a right heel strike, right toe off, left
heel strike, and left toe off. One gait cycle ends once the right
heel strikes again.
• Force plates have been shown to give viable results in
identifying gait events
• The goal is to understand the effects of dual tasking on gait
initiation by looking at the center of pressure (COP) at the
beginning of a gait event.

Figure 11: Processed
Data of imbalance
and unloading
phases of the gait
event, observed
under normal and
dual task conditions

Figure 4: Force plate data using GRAIL

Discussion

Figure 5: Reflective Markers
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Figure 3: Participant performing tasks
under stroop conditions

Figure 6: Vicon MoCap Software and Tekscan
software in GRAIL

Figure 7: Participant engaging in normal
walking on the treadmill

Limitations

Results
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Figure 1: The mapping of unloading, imbalance, and swing in a person’s
gait cycle.
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Introduction
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The center of pressure when a person is about to initiate a gait
event may appear different in a Parkinson’s patient. Each
person has a different way of shifting their weight when
beginning to walk. This can be observed through portable or
treadmill force plates.
Motion capture sensors and X sense accelerometers can aid in
the collection of valid data. The Stroop test is utilized for the
dual tasking trials of the study. It prompts the brain to focus on
identifying colors and words while trying to initiate gait.

Hard to confidently state whether dual tasking offers
an effect on gait initiation due to lack of experimental
group participants
Dual tasking is observed to on average increase time
and velocity of the unloading phase amongst trials.
More time is spent in the imbalance phase.
When participants are instructed to initiate gait dual
task conditions, COP varies

●
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Figure 8: Differences in COP Velocity during the imbalance phase and
the unloading phase, under various gait initiation conditions

Figure 9: Figure 7: Differences in COP Distance during the imbalance
phase and the unloading phase, under various gait initiation conditions

The sensors are limited to only location use in the lab.
The patients are required to walk quickly towards the
front of the treadmill.
Parkinson’s Disease patients may not be able to fully
complete the physical walking portion. It may be
difficult for them to complete the whole experiment at
one time.
More data must be collected from control participants.
Data collection of Parkinson’s patients is yet to be
collected.

Conclusion
●

●

Data collected has shown an effect of dual tasking and
stroop on center of pressure. Difference in COP velocity,
COP distance, and COP time display differences
amongst dual task and normal gait conditions.
Much more data must be collected in order for
conclusions to be confident and findings to be
significant.
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